A study of the protein secretory pathway of Aspergillus niger using a glucoamylase-GFP fusion protein.
The effect of various treatments that block protein secretion was visualized in Aspergillus niger using a strain expressing a glucoamylase-GFP fusion protein. Cold shock caused the retention of the fusion protein in a reticulate network (ER) with brighter nodes that may represent Golgi bodies. Treatment of germlings with brefeldin A (BFA) also initially caused accumulation within the ER but prolonged exposure led to the formation and targeting of the fusion protein to vacuoles from the ER. Disruption of actin with cytochalasin A initially led to a faint diffuse accumulation and ultimately to the formation of aggregated bodies which were not vacuoles, suggesting that the actin cytoskeleton is important in secretory vesicle transport. Disruption of microtubules with nocodazole led to hyperbranching but did not cause intracellular accumulation, suggesting that microtubules play a role in directing vesicle transport rather than vesicle movement per se. Treatment of regenerating protoplasts confirmed that BFA and cytochalasin but not nocodazole inhibited protein secretion. When germlings were subjected to carbon starvation, vacuolation was rapidly initiated throughout the hyphae and GFP fluorescence was visible in some of the vacuoles, indicating retargeting of the fusion protein from the secretory pathway to the vacuoles.